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TITLE OF THE INVENTION 



DATA PROCESSING APPARATUS, POWER CONTROL METHOD, 
COMPUTER -READABLE STORAGE MEDIUM AND COMPUTER PROGRAM 

BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a data processing 
apparatus conununicating with an information processing 
apparatus through a network, a power control method, a 
computer -readable storage medium, and a computer program. 
Description of the Related Art 

[0002] A variety of conventional techniques are known to 
save power in image forming apparatuses such as laser beam 
printers. Furthermore, techniques for saving power using 
host computers in a network environment have been proposed. 
[0003] Japanese Patent Laid-Open No. 2000-218894 
discloses a power saving technique used in cooperation with 
a host computer. When a screen saver is activated in the 
host computer, for example, the host computer issues a sleep 
command to a printer or a sleep release command to power on 
the printer when an application software program is 
activated. 

[0004] Japanese Patent Laid-Open No. 11-161449 discloses 
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a technique In which a print server Issues a power saving 
command when the printer server detects a logout of a 
workstation. 

[0005] Conventionally, power control of devices using 
5 host computers In a network environment Is not necessarily 
performed In an optimum fashion. 

[0006] For example, power control of an Image forming 
apparatus using a host computer cannot be performed when 
application software Is left activated without actually 

10 being used. 

[0007] Furthermore, when a plurality of personal 
computers and Image forming apparatuses are connected to 
form a network, optimum power control Is not performed using 
the plurality of personal computers, either Individually or 

15 as a group. 



SUMMARY OF THE IN VENTION 



[0008] It Is an object of the present Invention to 
20 provide a technique which examines Information about 

processes that are either running on or are associated with 
a host computer and forms an optimum power saving 
environment based on the examination results by controlling 
power supply to each block for Image forming In a data 
25 processing apparatus. 



[0009] The present invention in one aspect relates to a 
power control method for a data processing apparatus 
including, a power source unit for supplying power required 
to form images, for communicating with an information 
processing apparatus through a network. The power control 
method includes the steps of examining a process of the 
information processing apparatus, and controlling the state 
of supplying power of the power source unit to each device 
based on the result of the process examination. 
[0010] Further objects, features, and advantages of the 
present invention will be apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings* 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0011] FIG. 1 illustrates a configuration of an image 
processing system incorporating a data processing apparatus 
in accordance with a first preferred embodiment of the 
present invention. 

[0012] FIG. 2 is a block diagram illustrating the 
structure of the data processing apparatus of the first 
preferred embodiment of the present invention. 
[0013] FIG. 3 illustrates an access route between a host 
computer and the data processing apparatus of preferred 
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embodiments of the present invention. 

[0014] FIG. 4 illustrates an access route between a host 
computer and the data processing apparatus of preferred 
embodiments of the present invention. 
5 [0015] FIG. 5 illustrates an access route between a host 

computer and the data processing apparatus of preferred 
embodiments of the present invention. 

[0016] FIG. 6 is a flow diagram illustrating a first data 
processing flow of the data processing apparatus in 
10 accordance with preferred embodiments of the present 

invention. 

[0017] FIG. 7 is a continuation of the flow diagram shown 
in FIG. 6. 

[0018] FIGS. 8A and SB illustrate management information 
15 in the data processing apparatus and/or information 
processing apparatus in accordance with preferred 
embodiments of the present invention. 

[0019] FIG. 9 is a flow diagram illustrating a second 
data processing flow of the data processing apparatus in 
accordance with preferred embodiments of the present 
invention . 
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[0020] FIG. 10 illustrates a printing syst> 
incorporating the data processing apparatus of preferred 
embodiments of the present invention. 

[0021] FIG. 11 illustrates a memory map of a storage 



medium storing a variety of data processing programs 
readable by the data processing apparatus of the preferred 
embodiments of the present invention. 



DESCRIPTION OF THE PREF ERRED EMRODIMENTS 

First Embodiment 

[0022] FIG. 1 illustrates a configuration of an image 
processing system incorporating a data processing apparatus 
in accordance with a first preferred embodiment of the 
present invention. A host computer 300-1 and a printer 300- 
2 communicating with each other under a network environment 
are shown in a simplified form. If a print server as an 
image processing apparatus is substituted for the printer 
300-2, each step in flow diagrams illustrated in FIGS. 6, 7, 
and 9 is carried out by the information processing apparatus 
The first and subsequent embodiments will be discussed in 
connection with the printer. The present invention is not 
limited to the printer. The image processing apparatus may 
be one of other apparatuses including a copying apparatus, a 
facsimile apparatus, and a digital integrated apparatus. 
The printer may be a laser beam printer of 

electrophotographic type, or an ink- jet printer, for example 
The following discussion is assumed on the printer as the 
image processing apparatus. 
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[0023] As shown in FIG. 1, the host computer 300-1 
Includes a display 301 serving as a user Interface. The 
user performs a series of jobs operating the display 301. 
[0024] The host computer 300-1 also includes a display 
5 input/output unit 302, which is an Interface compatible with 

hardware specifications of the display 301 and exchanges 
data with the display 301 in the host computer 300-1. If 
the display 301 is a CRT, an interlace scanning circuit of a 
refresh rate matching physical characteristics of the 
10 display 301, a video RAM, etc. are mounted on the display 
301. 

[0025] A network I/O unit 303 in the host computer 300-1 
is a network interface such as an Ethernet (tradename) 
interface. The network I/O unit 303 implements a protocol 

15 stack such as TCP/IP required for the network, and MAC 

(Media Access Control), PHY (Physical Layer Protocol), and 
PMD (Physical Layer Medium Dependent) defined in IEEE 
Standards to support each layer. The protocol stack and 
communication hardware are not detailed here, and are 

20 collectively referred to as the network I/O unit 303. 

[0026] A controller 304 refers to a CPU (Central 
Processing Unit) typically arranged on the host computer 
300-1 and a job carried out by the CPU in cooperation with 
an OS (Operating System) . The OS may be typically Windows 

25 or Unix. 



[0027] All commands relating to the host computer 300-1 
are carried out by the controller 304. The controller 304 
includes a variety of elements, which are collectively 
referred to as the controller 304. 

[0028] A memory 305 in the host computer 300-1 includes 
elements such as DRAM (Dynamic Random-Access Memory). The 
memory 305 represents all memory elements in the host 
computer 300-1 regardless of whether each memory element is 
volatile or non-volatile. The memory 305 thus includes a 
secondary storage device such as a dislc device and battery- 
backed SRAM (static RAM), and EEPROM (electrically erasable 
programmable read-only memory) . 

[0029] Application software 306 running on the OS and the 
host computer 300-1 allows the user to generate data to be 
printed. 

[0030] A compressor /expander 307 is intended to reduce 
the amount of data to be stored on a data storage area in 
the host computer 300-1 and a transmission time of data. In 
the first preferred embodiment, the compressor/expander 307 
compresses print data desired by the user and generated by 
the application software 306 operated by the user when the 
print data is transmitted to a printer through a network. 
The compressor/expander 307 thus reduces data traffic and 
transmission time of the print data. 

[0031] The present invention is not limited to any 



particular compression algorithm. The printer 300-2 uses a 
compression algorithm that expands the compressed data. 
Here, the JPEG (Joint Photographic Experts Group) 
compression Is used. 

[0032] The host computer 300-1 and the printer 300-2 
exchange data through a network 308. The present Invention 
Is not limited to any particular protocol and physical 
characteristics. Here, TCP/IP Is used on the 100 BASE-T 
connection. Although network repeaters and routers are 
frequently used In an actual network environment, whether or 
not such devices are used Is not particularly specified here. 
Those devices are not shown In the drawings, either. 
[0033] A network I/O unit 309, corresponding to the 
network I/O unit 303, Is arranged In the printer 300-2. The 
printer 300-2 exchanges data with the host computer 300-1 
through the network I/O unit 309. As the network I/O unit 
303, the TCP/IP protocol stack and network hardware are 
Implemented In the printer 300-2, although the present 
Invention Is not limited thereto. 

[0034] A printer video I/O unit 310 functions as an 
Interface with a printer engine 315 to be discussed later. 
The printer engine 315 Is here a color LBP (Laser Beam 
Printer) engine, for example. Laser driving data to be used 
In electrophotographic process Is transferred to the printer 
engine 315 through the printer video I/O unit 310. 



[0035] A controller 311 generally controls the printer 
300-2. More specifically, the controller 311 controls the 
network, each block in the printer 300-2, and operation of 
the display input/output unit 302. The controller 311 
includes hardware such as a CPU, and software including an 
OS, and a variety of service programs. 

[0036] A memory 312 is arranged in the printer 300-2. 
Using the memory 312, the controller 311 controls operations 
for printing, operations for network communications, and 
operations for the present invention. 

[0037] The memory 312 includes but is not limited to a 
memory device such as a DRAM, a non- volatile memory such as 
EEPROM for storing settings input by the user in a non- 
volatile fashion, and a large -capacity secondary storage 
device such as a hard disk for storing fonts and macro 
programs for printing. 

[0038] A rasterizer 313 is a hardware block that 
generates image data to be printed in the printer 300-2 
using the printer engine 315. The image data may also be 
generated by software run by controller 311 in the printer 
300-2. Although the hardware block is assumed to improve 
printing speed, the rasterizer 313 is shown as an 
independent block regardless of whether the rasterizer 313 
is software or hardware. 

[0039] A compressor /expander 314 expands data compressed 



Including a CPU, analyzes an input rendering command, 
generates image data to be rendered, and controls each 
blocks in the printer 300-2. 

[0044] A memory controller 403 controls a DRAM 404 as a 
main memory in the printer controller. More specifically, 
the memory controller 403 controls data access from a 
rasterizer 406, a compressor/ expander 405, and a direct 
memory access (DMA) unit 407, and refreshes the DRAM 404. 
[0045] The memory 404 includes but is not limited to a 
DRAM. The DRAM 404 stores image data, which is generated by 
the controller 402 in accordance with rendering command data 
from the host computer 300-1, data compressed by the 
compressor/ expander 405, and rendering data (source data to 
be compressed) of the rasterizer 406. The DRAM 404 also 
serves as a working memory area. 

[0046] The compressor /expander 405 compresses and expands 
image data. The compression and expansion algorithm of the 
compress or /expander 405 is not limited to any particular one. 
The compress or/ expander 405 preferably compresses image data 
at a compression rate that reduces the amount of data 
occupying memory area during a compression operation while 
functioning at an operation speed fast enough to match a 
data transfer speed of the engine to be discussed later 
during an expansion operation of the compressed data. For 
example, the compression algoritiim may be JPEG or JBIG 



(Joint Bilevel Image Experts Group). 

[0047] The rasterizer 406 generates image data in 
response to a command from the controller 402. The 
rasterizer 406 also generates image data from an 
intermediate language, which is primitive with respect to an 
image generated by the controller 402 and temporarily stored 
in the DRAM 404, at a high speed using hardware or software. 
[0048] When the printer controller prints image, the DMA 
unit 407 sends, to a printer engine 409, image data which is 
generated and stored in the DRAM 404 by one of the 
rasterizer 406 and the compressor/ expander 405. The DMA 
unit 407 is controlled in various settings by the controller 
402. 

[0049] An engine I/F 408 sends the image data output from 
the DMA unit 407 to the printer engine 409. The engine 
interface 408 is also controlled in various settings by the 
controller 402. 

[0050] The printer engine 409 fixes the image data output 
from the engine I/F 408 onto a medium such as a sheet in 
printing. The printer engine 409 may be a page printer 
engine such as an LBP. 

[0051] When its power switch (not shown) is turned on, 
the power source unit 410 supplies blocks in the printer 
with voltages at appropriate control levels thereof. The 
present invention is not limited to any particular power 
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[0058] The user switches on the printer 503 (step 600). 
The controller 311 Illustrated In FIG. 1 recognizes 
conditions, entered beforehand by the user, for shifting to 
a power saving mode, and performs Initial setting (step 601). 
5 Conditions for shifting to the power saving mode are stored 
In a non-volatile memory device In the memory 312, and FIGS. 
8A and 8B Illustrate the content of the non-volatile memory 
device. A variety of parameters set beforehand by the user 
prior to the switch- on are stored in the non- volatile memory 
10 device in the memory 312. The controller 311 retrieves the 

data of the parameter from the memory 312 subsequent to the 
switch- on. 

[0059] The controller 311 determines in step 602 whether 
the settings, namely, the conditions for shifting to the 
15 power saving mode (input) are recognized. If the controller 
311 determines that the conditions are recognized, the 
algorithm proceeds to step 603; otherwise, the algorithm 
loops to step 601. 

[0060] The controller 311 stores the recognized settings 
20 as parameters for use in the operation of the printer in a 

working area in the memory 312. 

[0061] Steps 601-603 are simplified because the present 
invention is not limited to any particular method of setting 
parauneters. Parameters may be received from a server (not 
25 shown) through the network. Alternatively, default 



pareixneter values are set at the booting of the printer, and 
if required, the user may modify and input the default 
values using a user interface (such as a control panel) in 
the printer. 

[0062] If there is no input in step 602, the algorithm 
loops to step 601. Steps 601 and 602 look like forming an 
endless loop, because the user typically inputs settings on 
the panel at the startup of the printer. If no particular 
input is entered, the data stored in the non- volatile memory 
area may be retrieved to the working area. 

[0063] The printer remains on standby waiting for print 
data input from the host (step 604) by monitoring reception 
of print data from the host computer or print server and 
monitoring print request data. 

[0064] In addition to the above process, the controller 
311 shown in FIG. 1 initializes controller blocks of the 
network I/O unit 309, the printer video I/O unit 310, the 
memory 312, the compressor/expander 314, and the rasterizer 
313, and performs initialization on the printer engine 315 
by issuing an initialization command to the printer engine 
315 through the already initialized printer video I/O unit 
310. In this way, the controller 311 initializes the 
printer engine 315 for a printing process including 
calibration and initialization of a fixing unit. The entire 
printer is thus initialized. If printing data is input 
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under this state, the printer is ready to print immediately. 
[0065] If the controller 311 determines in step 604 that 
print image data is present, the algorithm proceeds to step 
605; otherwise, the algorithm proceeds to step 606. 
[0066] If the print image data is present, the controller 
304 initializes blocks of the display input/output unit 302, 
the network I/O unit 303, the memory 305, and the 
compressor/expander 307 illustrated in FIG. 1. The user 
causes the application software 306 to run under the control 
of the controller 304. Print data is generated with the 
application software 306 running. The controller 304 
designates a printer present over the network, and sends the 
data to that printer. The printing operation thus starts. 
[0067] The present invention is not limited to any 
particular method of the application software 306 to send 
the data to the printer subsequent to the boot -up of the 
host computer. For example, the application software 306 is 
activated, a file is designated and opened in a disk in the 
host computer, and the application software 306 calls the 
operating system and hardware to allow the user to select a 
target printer. The user designates the printer, and issues 
a command to print the image data. Upon receiving the 
command, the application software 306 and the operating 
system compress output data to be transmitted over the 
network using the compressor/expander 307 and the memory 305 
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in the host computer to reduce data transmission time. The 
host computer then transmits the compressed data to the 
target printer through the network I/O unit 303. These 
series of steps are known and not directly related to the 
5 feature of the present invention. 

[0068] If the controller 402 determines in step 604 that 
the input data is print data from the host computer, the 
printer performs a series of printing steps to print out the 
print data (step 605). The series of printing steps are 

10 known, and are not limited to any particular ones. For 

example, the printer performs the following process. The 
print data received by the interface unit 401 illustrated in 
FIG. 2 is stored in a reception buffer area mapped 
beforehand in the DRAM 404 under the control of the 

15 controller 402. 

[0069] The operation of storing the data in the reception 
buffer area is organized as a task different from a task 
assigned to the processing of the stored data. The storage 
of the data in the buffer area is typically assisted by 

20 hardware in a high-speed interface such as the network. 

[0070] The controller 402 transfers beforehand-received 
data to the reception buffer area in the DRAM 404 through 
the interface unit 401 in a DMA fashion. No DMA block is 
shown in FIG. 2. 

25 [0071] When the received data is stored in the reception 



buffer area mapped in the DRAM 404, the controller 402 
interprets the data, and operates the printer in accordance 
with the resulting interpretation. 
[0072] More specifically, in a language system 
controlling a printer, such as a so-called page description 
language (PDL), the controller 402 extracts a PDL section 
only from received raw data stored in the reception buffer 
area using a protocol stack routine operating as a different 
task in the controller 402, interprets print command data, 
and then generates rasterized image data in a bit -map area 
mapped in the DRAM 404. 

[0073] In the arrangement shown in FIG. 2, a rasterizing 
operation is assisted by hardware, namely, the rasterizer 
406. More specifically, a render command issued from the 
controller 402 is interpreted by the rasterizer 406. In 
accordance with the command, bit image data is stored in the 
bit-map area in the DRAM 404. 

[0074] The compressor/ expander 405 expands the image data 
sent from the host computer if the image data is in a 
compressed state. The image data, after being expanded, is 
also stored in the DRAM 404. 

[0075] The controller 402 sets, in the DMA unit 407, 
storage location information of the image storage area in 
the DRAM 404 that sends the image data to the printer engine 
409, and activates the printer engine 409 and the DMA unit 
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407. 

[0076] Upon being activated, the printer engine 409 feeds 
a print sheet while transferring a raster scan 
synchronization signal to the DMA unit 407 through the 
5 engine I/F 408. The DMA unit 407 sends the Image data from 
the DRAM 404 to the printer engine 409 through the engine 
I/F 408 In synchronization with the synchronization signal. 
[0077] The controller 402 places an access request to the 
DRAM 404 through the memory controller 403. The memory 
10 controller 403 Interprets the access request, thereby 

generating a handshake timing signal that Identifies a 
physical element In the DRAM 404. 

[0078] The Image data of one page Is thus transferred to 
be printed. These steps are known. The rasterlzlng 

15 operation Is performed using software, and since the printer 
engine 409 Is a page printer such as an LBP, the printer 
engine 409 and the DMA unit 407 are activated subsequent to 
the rasterlzlng operation of one page. The apparatus Is 
configured In a memory conservation design without the need 

20 for assuring the bit-map area of one page In the DRAM 404 If 

an access speed to the DRAM 404, a rasterlzlng speed of the 
rasterlzer 406, and processing speeds of other blocks are 
tuned. More specifically, the printer engine 409 and the 
rasterlzer 406 are activated after rasterlzlng a headband 

25 area of one page, rather than waiting until the completion 
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of the rasterlzlng of the one page. 

[0079] The printer engine 409 is not limited to the page 
printer such as the LBP. After these series of steps, the 
algorithm returns to step 604 from step 605. 
5 [0080] If it is determined in step 604 that the input 

data is not print data, the controller 402 determines 
whether to place a query to the host computer (whether time 
out occurs) (step 606). 

[0081] The time at which the printer starts status 
10 checking of the host computer, and the time elapsed from 

last one of print data designated by the printer and arrived 
from all host computers over the network are set as 
parameters of host sampling intervals. Here, the user sets 
5 minutes from last arrived data as a parameter in steps 
15 before step 603, and the controller 402 recognizes the set 
parameter . 

[0082] More specifically, the controller 402 determines 
whether 5 minutes have elapsed since last arrival of image 
data. If 5 minutes have not elapsed, the algorithm returns 

20 to step 604. The print data is then sampled. If the 

controller 402 determines that 5 minutes have elapsed, the 
algorithm proceeds to step 608. FIGS. 8A and 8B illustrate 
determination criteria stored in the memory, which is 
referenced during the determination. 

25 [0083] If the printer determines in step 608 that no 
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print data has arrived within the past 5 minutes, the 
printer makes a broadcast to acquire information, required 
to communicate with the host computer, such as an IP address 
and a host name to verify the host computer. 
5 [0084] Alternatively, one or a plurality of host 

computers can be stored (registered) beforehand in the non- 
volatile memory area (in the memory 312) for access. 
[0085] When the controller 402 shown in FIG. 2 determines 
that the threshold time and access conditions are satisfied, 

10 an access request is sent over the network 308 shown in FIG. 

1 through the protocol stack in the interface unit 401 (the 
protocol stack may be arranged in the controller 402). 
[0086] A broadcast packet sent in this way is received by 
each host computer. Each host computer returns status 

15 information to the sender, namely, the printer. The printer 
thus acquires status information of the devices over the 
network 308. If the sender is an information processing 
apparatus such as a print server, each host computer returns 
status information requested by the information processing 

20 apparatus. Such an operation will be discussed later in 

connection with a third preferred embodiment. 

[0087] A command rup used in UNIX may be used in step 608. 
In response to the command rup, load average information or 
up information of each host computer may be acquired. Any 
25 host computer returning no reply may be considered to be 
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turned off. 

[0088] The controller 402 compares the received host 
computer status information with list information of target 
host computers set in the non- volatile memory area (in the 
5 memory 312) by the user (see 701 in FIG. 8A) . In step 609, 
the controller 402 thus identifies the host computer to be 
accessed by determining whether the host computers 
identified by the host computer status information acquired 
in step 608 is found in the list information in 701 in a 
10 table in FIG. 8A. The printer thus identifies the host 

computer by determining a match in host names in step 609, 
for example. 

[0089] If the host computer is identified in step 609, 
the printer sends a request to send information to the host 

15 computer in accordance with information 701 in FIG. 8A (step 
610). The TCP/IP requires the IP address of the target host 
computer. If the DNS is supported, the printer checks the 
IP address of the target host computer in FIG. 8A against 
the IP address of the DNS server set beforehand, thereby 

20 acquiring the IP address of the host computer. The printer 

accesses the IP address of the host computer. Alternatively, 
the IP addresses of the host computers may be contained in 
the table shown in FIG. 8A, and a direct access is made to 
the IP address. 

25 [0090] Such access is represented by access routes 1401 
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and 1402 in FIG. 4. The host computer identified in this 
way is a host computer 501. The printer described above is 
a printer 503. 

[0091] The printer 503 requests at least information 
5 represented by items 701 through 706 shown in FIG. 8A. 
[0092] More specifically, the printer 503 issues a 
request to acquire a host name and an IP address to acquire 
the info3rmation 701. For the information 703, the printer 
503 issues a request to acquire a login name of the host 

10 computer. For the information 704 corresponding to the 
process name 702, the printer 503 issues a request to 
acquire information containing a combination of the process 
name and process load. For the information 705, the printer 
503 issues a request to acquire information containing the 

15 process name and idle time. For the information 706, the 
printer 503 issues a request to acquire running time of a 
power saving mode in the host computer. The information 
items 701-706 may be acquired cumulatively at a time or 
individually. The processes here refer to a diversity of 

20 processes including a process of application in Netscape or 
a process organized in an OS and unique to the OS. 
[0093] One example of a request in UNIX may be 'rsh A ps 
"Af I grep X' where a remote shell command functions. A 
permission (access privilege) to use a remote shell is 

25 granted beforehand. The printer then receives infoxrmation 
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Of all processes operating on a host computer called "A" . 
In the printer that receives the information, a filter for 
searching for a process called X is operated. 
[0094] The printer thus receives information concerning a 
5 diversity of processes in the host computer required to 

determine the information 701 through 706 in FIG. 8A, The 
number of processes registered in the predetermined host 
computer is not limited to one. A plurality of processes 
may be registered. The printer places a request on the host 

10 computer for each of a plurality of application programs. 
The operation of the host computer is simplified if the 
printer has a function that collectively acquires 
information of a plurality of processes to be executed by 
the host computer, and that filters the information of the 

15 processes according to the setting information 702. 

[0095] The printer 503 receives the reply data responsive 
to the request made in step 610 from the host computer 501 
(step 611). The reply data is transferred through the 
access route 1402 shown in FIG. 4. If the request is a 

20 query such as "the application X is running on the host 

computer A?", the received data may be "yes" or "no" ("true" 
or "false"). In the rsh in the UNIX, the printer receives 
only results obtained through a filter which is activated in 
the host computer in accordance with "rsh A'ps -Af | X" . 

25 The printer 503 may be provided with a grep filter, and a 



" 26 - 



process subsequent to piping may be performed by the printer 
503. Any method may be used as long as the presence of the 
process having the name X Is verified. The Information 
Items 701 through 706 In FIG. 8A sent from the host computer 
5 501 Is received by the printer 503 in response to the 

request placed In step 610, and is then used (referenced) In 
step 612 and step 629. 

[0096] Based on the information received in step 611 and 
the determination criteria illustrated in FIG. 8A, a 

10 determination is made to shift to the power saving (step 

612). For example, in the case of process Q on host C, and 
process X on host D, a determination is made to shift to 
power saving mode when processes Q and X are in suspension. 
[0097] The information listed in tables shown in FIG. 8A 

15 is stored in memory in each printer, and provides 

determination criteria according to which a determination of 
whether the printer shifts to the power saving mode is made. 
The determination criteria includes the setting (shifting 
conditions 707) of statuses of a plurality of host computers 

20 (701) that causes the printer 503 to shift to the power 

saving mode, and the determination criteria (704-706) of a 
process that is considered to be in a pseudo- suspension 
state. If a single host computer is registered in the 
tables in FIG. 8A, optimum power control is performed on the 

25 printer 503 in a one host computer to one printer 



configuration . 

[0098] A shifting condition 707 may be appropriately 
modified using an operational panel on the printer 503 or an 
input command from the host computer 501 connected to the 
printer 503 through the network. For example, in the 
shifting condition 707 shown in FIG. 8A, if the process load 
average of the plurality of host computers is equal to or 
lower than a predetermined value the printer 503 shifts to 
the power saving mode. 

[0099] If the determination criteria in FIG. 8A 
determines that the mode shift is to be performed, the 
algorithm proceeds to step 613; otherwise, the algorithm 
proceeds to step 607, where the process status of each host 
computer (device) and standby status are examined. 
[0100] In step 607, the status of each host computer 
(process status) registered in succession is examined. More 
specifically, the printer 503 determines whether another 
condition in addition to the condition 1 is registered. If 
the printer 503 determines that no further condition is 
registered, in other words, if a scan operation to the host 
computers is completed, the algorithm returns to step 604 to 
receive and sample print data. If it is determined that the 
scan operation is not yet completed, the algorithm returns 
to step 609 where a next scan operation is performed to a 
host computer of the next condition. 
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[0101] Condition 2 is set in addition to the condition 1 
in the determination criteria shown in FIG. 8A. The 
algorithm proceeds to step 609 from step 607. The printer 
503 identifies a host computer called B (step 609), and 
5 places the same requests as the ones already described. For 
example, in the same manner as in the request sent to the 
host computer A, the request for reply to querying whether 
process Y and/or process Q is running on the host computer B. 
The request is transferred along an access route 1501 shown 
10 in FIG. 5. The host computer B is shown as the host 

computer 502 as in FIG. 5. 

[0102] The reply to the request in step 610 is received 
as "yes" or "no" ("true" or "false") in step 611. The reply 
information is transferred along an access route 1502 as 

15 shown in FIG. 5. 

[0103] Criteria to perform mode shift is determined in 
step 612 based on the process information of the individual 
host computers and predetermined shifting conditions 707. 
[0104] A mode shift is performed in FIG. 8A, if the 

20 printer A receives the reply "false" from the host computer 
A, and the reply "false" from the host computer B, or if the 
designated process of the two host computers A and B is in 
pseudo- suspension state that Is considered equivalent to a 
suspension state. 

25 [0105] In other words, if all conditions designated 
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beforehand are satisfied, the mode shift is performed. A 
determination of whether or not to shift to another mode 
also takes into consideration whether a scan search pointer 
of setting conditions points to a final list of setting 
conditions . 

[0106] Referring to a flow diagram illustrated in FIG. 9, 
a process of regarding a predetermined process in each host 
computer as being in a suspension state will now be 
discussed in detail. 

[0107] FIG. 9 is the flow diagram of a second data 
processing algorithm of the data processing apparatus in 
accordance preferred embodiments of the present invention. 
The algorithm is executed for each host computer at each 
process. The algorithm corresponds to a detail version of 
step 612 in FIG. 6 or step 621 in FIG. 7. Reference 
numerals 627-633 denote steps. 

[0108] In step 627, the printer determines whether the 
reply information sent from the host computer contains 
"true". If the answer to the determination in step 627 is 
no, the printer then determines that a predetermined process 
in a predetermined host computer is in suspension. 
[0109] If the answer to the determination in step 627 is 
yes, the printer determines in step 628 whether process idle 
time 705 is equal to or larger than a predetermined value. 
If the answer to the determination in step 628 is yes, the 
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algorithm proceeds to step 633; otherwise, the algorithm 
proceeds to step 629. 

[0110] In step 629, the printer determines whether 
process load 704 is equal to or larger than a predetermined 
value. If the answer to the determination in step 629 is 
yes, the algorithm proceeds to step 633; otherwise, the 
algorithm proceeds to step 630. 

[0111] In step 630, the printer determines whether idle 
time 706 is equal to or longer than a predetermined value. 
If the answer to the determination in step 630 is yes, the 
algorithm proceeds to step 633; otherwise, the algorithm 
proceeds to step 631. 

[0112] In step 633, a recognition process is performed to 
recognize a predetermined process as being in suspension. 
[0113] In step 631, a recognition process is performed to 
recognize a predetermined process as being activated. 
[0114] In step 632, the printer determines whether to 
shift to the power saving mode, based on the shifting 
conditions 707 in FIG. 8A and the status of each process 
recognized by each host computer. Step 612 and step 621 
account for the results. For example, the shifting 
condition 707 is that if a process load average of the 
plurality of host computers is equal to or lower than a 
predetermined value the printer 503 shifts to the power 
saving mode. The process loads are averaged based on 



process load Information acquired In response to the request 
and the printer shifts to the power saving mode If the 
calculated load average Is equal to or lower than a 
predetermined average value. 

[0115] The method of acquiring Information about idle 
time of a target process and idle time of a target host 
computer is not limited to any particular one. For example, 
the printer remotely calls a function of measuring process 
idle time of a target host computer (such as ps or gnu top 
of UNIX) to receive status information. If the host 
computer has no such functions, the printer may perform a 
remote call at relatively short intervals to gain host 
status information to Scunple the status of the host computer 
The printer then temporarily stores the host status in a 
working area in the memory thereof, and calculates idle time 
using the timer arranged therewithln. 

[0116] The combination and order of steps shown in FIG. 9 
may be changed as appropriate. For example, steps 628 and 
628 may be reversed in the order thereof, or step 629 may be 
omitted entirely. 

[0117] Returning to FIG. 6, the controller 402 shifts to 
the power saving mode if the determination in step 612 
results in the shift to the power saving mode. The 
controller 402 then stores a variety of parameters required 
to shift back from the power saving mode (step 613). 
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[0118] Since the DRAM 404 consumes considerably power for 
the characteristic thereof in this preferred embodiment, a 
function to cut off power to the DRAM 404 is provided. A 
variety of data, which is required when the printer is 
5 restored back from the power saving mode, is evacuated to a 

non-volatile memory (not shown). 

[0119] For example, the data may be evacuated to the 
EEPROM in the DRAM 404 through the memory controller 403 or 
another storage medium such as a hard disk although not 
10 shown in FIG. 2. 

[0120] The controller 402 shifts to a sleep mode as the 
power saving mode (step 614). 

[0121] The present invention is not limited to a 
particular sleep mode. For example, the DRAM 404 is shifted 

15 to a self refresh mode, and the supply of clocks to other 

blocks including the memory controller 403, the rasterizer 
406, the DMA unit 407, the engine I/F 408, and even the 
controller 402 may be cut off. The printer engine 409 may 
cut off the supply of power to a fixing unit and other power 

20 consuming units therewithin. 

[0122] To achieve power saving, no particular limitation 
is set on how many and what blocks are set into the power 
saving mode. The present invention is not limited to any 
particular power saving method. Any power saving method is 

25 acceptable as long as the method includes a process for 
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shifting back from the sleep mode and a process for assuring 
power to enable sampling the status of the host computer 
over the network to shift back from the sleep mode. 
[0123] If the power saving mode Is achieved with the DRAM 
5 404 shifted to the self refresh mode and keeping the data 

stored, the content of the parameters stored In step 613 
remains small. Response speed to shift back from the power 
saving mode Is faster than the case In which a great deal of 
data Is evacuated to the non-volatile memory to power off 
10 the DRAM 404. However, no large power saving efficiency Is 

expected compared with the case In power to the DRAM 404 is 
cut off. 

[0124] At any rate, a section performing a restoration 
process must be kept alive. In this preferred embodiment, 
15 the Interface unit 401 serves as the restoring section. The 

controller 402 Is thus restored in response to an Interrupt 
from the Interface unit 401. 

[0125] The Interface unit 401 is intelligent to some 
degree, for example. Interprets and responds to a protocol 
20 stack. If a power saving operation Is activated in an 

unattended office during midnight, for example, the printer 
repeats steps 614 through 621. 

[0126] The printer monitors data coming in from the 
network during the saving operation in the sleep mode (step 
25 615). The printer determines whether the input data is 
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printer makes a broadcast access to the host computers over 
the network to recognize the start-up of the host computers 
as in step 608. 

[0130] A target host computer is identified in step 618 
as in step 609. 

[0131] In step 619, requests are placed as in step 610. 
For example, the printer A listed in FIG. 8A places a 
request to a host computer A through the access route 1401 
to query whether a process called X is activated on the host 
computer A (step 619). 

[0132] In step 620, reply information from each host 
computer is acquired in response to the request made in step 
619, as in step 611. 

[0133] In the same determination method performed in step 
612, the printer determines whether to continue the sleep 
mode as the power saving mode (step 621). The printer 
maintains the power saving mode if the conditions shown in 
FIG. 8A are satisfied, a process to maintain the power 
saving mode is performed; otherwise, a process to shift back 
from the power saving mode is performed. The process in 
step 621, identical to the process in step 612, is performed 
as detailed in the flow diagram illustrated in FIG. 9. 
[0134] If the determination to continue the power saving 
mode is performed, the algorithm proceeds to step 622. If 
the determination to shift to the standard printing mode 



back from the power saving mode is performed, the algorithm 
proceeds to step 625. 

[0135] If it is determined in step 621 that no mode shift 
is to be performed, the printer checks in step 622 whether 
another condition is present as in step 612. According to 
the determination criteria shown in FIG. 8A, the answer to 
the determination in step 622 is no in the printer A because 
the condition 2 is present subsequent to the determination 
of the process state according to the condition 1. The 
answer to the determination in step 622 is yes after the 
process in step 612 is performed on both the condition 1 and 
the condition 2 . 

[0136] If it is determined in step 622 that there is no 
further condition, in other words, if a scan operation to 
the host computers is completed, the algorithm returns to 
step 615 to receive and sample print data. If it is 
determined that the scan operation is not yet completed, the 
algorithm returns to step 618 where a next scan operation is 
performed to a host computer of the next condition. 
[0137] If it is determined in step 622 that the scan 
operation is not yet completed, the algorithm loops to step 
618 in the same way the algorithm proceeds to step 609 when 
the answer to the determination in step 607 is no. 
[0138] This loop allows all mode shifting conditions set 
beforehand to be examined. 



printer shifts into a print ready state after automatically 
detecting a pre-process of the actual printing operation 
started by the user. This arrangement minimizes waiting 
time of the user after the printer enters the printing 
operation. In the restoration from step 626 to step 604, 
the user waits by startup time of the printer until the 
actual printing operation starts. 

[0148] A network printing system thus constructed has a 
power saving feature and causes no stress on the user in 
operation. 

[0149] In accordance with the first preferred embodiment, 
the printer recognizes the state of the host computer. A 
power saving environment is established in response to the 
recognized state. Even in an environment where a plurality 
of host computers are connected to a network, an optimum 
power saving environment is organized accounting for the 
state of each host computer. 

[0150] Since target host computers are registered in the 
memory of each printer, host computers of interest may be 
limited. The workload on the printer is thus reduced. If 
individuals using a predetermined printer are limited to 
particular members, power saving control is efficiently 
performed. An optimum power saving control is performed on 
each printer. In a network enviroiunent containing a 
plurality of printers, an appropriate power saving control 
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Is performed as a whole. 
Second Embodiment 

[0151] As already discussed In connection with the first 
embodiment, the host computer name and the application name 
(process name) are designated as the shifting conditions. 
The present invention is not limited to these items . A MAC 
address or DNS may serve as the host computer neime as long 
as the host computer Is identified thereby. The host 
computer may be identified using any known service. 
[0152] The printer requests the nearby host computers to 
send information concerning process (information shown in 
FIG. 8A) in steps 607-612 in FIG. 6 and in steps 622-632 in 
FIG. 7. The present invention is not limited to this 
arrangement. Alternatively, the host computer may send the 
information containing process information to the printer as 
event Information. In this arrangement, a printer as a 
destination and a condition for issuing an event must be 
registered in the host computer. The condition for issuing 
the event for example may be satisfied, for example, if a 
predetermined time has elapsed, or if a process status has 
changed . 

[0153] Rather than identifying the application, shifting 
between an active power mode and a power saving mode may be 
determined based on the load average of the host computer on 
a local subdomaln because host computers in a local domain 



(having the same sub domains) over the network may be 
identified from the IP addresses. 

[0154] The host computer is shifted to the power saving 
mode such as the sleep mode in an unattended office, for 
example. The printer then periodically samples the workload 
on a CPU of the host computer to calculate the load average. 
This value must be very low. The user sets the load average 
as a threshold in the printer, and the printer then is 
shifted to the power saving mode at the moment the host 
computer is lowered below the set threshold. 

[0155] The first preferred embodiment has been discussed 
on the assumption that the user sets the mode shifting 
conditions. The present invention is not limited to any 
particular setting method, any particular user, and setting 
timing. For example, any user who uses the printer may set 
personal user Information as conditions in FIG. 8A. The 
user may set a mode shift in the printer through a WEB based 
interface, and the printer holds requests having setting 
values falling within a storage capacity to provide service. 
[0156] Under a network environment, the user has a unique 
user name in the local domain. Rather than identifying the 
host computer, the printer performs a process scan to the 
host computers powered on. If a set application and a set 
user name correspond to those in any of the host computers, 
that computer is determined as a target host computer. More 
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specifically, if each block is designed to set the mode 
shifting condition that a user C uses a software program X, 
the printer requests host computers powered on to send a 
reply to a query of whether or not there is an X application 
5 process used by the user C. If the reply is true, the 

printer does not shift to the sleep mode, or is restored 
from the sleep mode. 

[0157] The algorithm determining the process state is not 
limited to any particular one. For example, the process 

10 state is determined based on whether the average of several 

sample values is above a set value. On the other hand, if 
power saving host computers are widely available, any host 
computer, which is connected to the other end of the network, 
may happen to be in the power saving mode. In this case, 

15 the status that the user does not use the host computer is 

directly exchanged with the printer. The printer thus 
determines based on the status information whether or not to 
shift to the sleep mode. 
Third Embodiment 

20 [0158] The controller 311 performs power control by 

determining whether or not to shift to between the power 
saving mode and active power mode. A third embodiment is 
not limited to this manner. The power control determination 
is performed by an information processing apparatus. The 

25 information processing apparatus (denoted 103-1 in FIG. 10) 
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is a print server, for example. 

[0159] Together with a printer and a host computer, the 
information processing apparatus 103-1 performs processes 
illustrated in the flow diagrams in FIGS- 6, 7 and 9 and 
5 described in connection with the first and second 
embodiments • 

[0160] The difference of the third embodiment from the 
first and second embodiments is discussed in detail here. 
If the answer to the determination in step 612 is yes, the 

10 information processing apparatus (corresponding to the 

server 103-1 in FIG. 10) sends, through a network 
(corresponding to a network 103 shown in FIG. 10), a command 
to shift to the power saving mode to a printer identified in 
response to the request placed in step 610. The printer, 

15 which has received the sent command through an I/F unit 401 
shown in FIG. 2, analyzes the content of the command at the 
controller 311 while shifting to the power saving mode in 
response to the received command. 

[0161] If it is determined in step 621 shown in FIG. 7 
20 that the printer is to be restored from the power saving 

mode, the information processing apparatus sends a command 
to shift back from the power saving mode to the printer, 
which is identified in response to the request in step 619 
in FIG. 7. The printer, which has received the sent command 
25 through an I/F unit 401 shown in FIG. 2, analyzes the 
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content of the command at the controller 311 while shifting 
back from the power saving mode in response to the received 
command and entering a warm-up state. 
[0162] Each printer manages devices registered 
5 therewithin in the first and second preferred embodiments. 

In accordance with the third preferred embodiment, the 
information processing apparatus generally manages list 
information listing host computers compatible with a 
plurality of printers and a variety of parameters (701-708). 

10 The information processing apparatus thus performs power 

control management in accordance with management information 
containing setting and registration of the printers. 
[0163] Power control of the printer itself to shift 
between the active and power saving modes is similar to the 

15 one already discussed in connection with the first and 

second preferred embodiments, and the discussion thereof is 
omitted here. 

[0164] The process information of the host computer is 
acquired in the first and second preferred embodiment. The 

20 present invention is not limited to this arrangement. For 

example, the process information of devices Including 
printers may also be acquired. In this case, however, the 
printer is provided with a function to respond to a request. 
The printer performs the processes Illustrated in FIGS. 6, 7, 

25 and 9 together with devices including printers and host 



computers . 

[0165] In accordance with the third preferred embodiment, 
the information processing apparatus such as the print 
server manages power based on the process information that 
may be different from host computer to host computer. 
[0166] Since the information processing apparatus 
generally manages power, the workload on each printer 
involved in power management is reduced. The operation of 
the printer to shift to and back from power saving mode 
accounts for the process information and device information 
of a variety of devices. 

[0167] In accordance with the first through third 
preferred embodiments, the shifting operation to an 
appropriate power saving mode is activated based on the 
status of the process (the process name 702 shown in FIG. 8) 
of each device. The load average of the process and the 
workload on the CPU show that a predetermined process 
consumes power of a certain level or more. Then, it is 
determined that an application software program 
(corresponding to the process) is currently operated by the 
user. Conversely, if the load average is less than a 
certain level, it is determined that the application 
software program is currently inoperative. From these 
determinations, the shifting operation to the power saving 
mode is performed. 
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[0168] Whether to shift to the power saving mode may be 
set in the shifting condition 707 accounting for the 
detailed process states of a plurality of devices. Power 
control is flexibly performed in accordance with an office 
5 environment and applications of printers. The office 

environment and the applications of the printers may be 
different from user to user. For example, in a network 
environment where devices remain powered on 24 hours a day, 
the power saving mode is activated if the detailed process 

10 information of the devices shows a low load. Since the 

types of processes are designated, a particular process may 
be excluded from the tables in FIG. 8A under an environment 
where that particular process is constantly in progress at 
the full capacity thereof. A flexible power saving 

15 environment is thus provided. 

[0169] The present invention is not limited to the above 
preferred embodiments. Various modifications of the present 
invention are possible, and such various modifications fall 
within the scope of the present invention. 

20 [0170] A data processing program readable by the data 

processing apparatus of the preferred embodiments of the 
present invention will now discussed with reference to a 
memory map shown in FIG. 11. 

[0171] FIG. 11 illustrates the memory map of a storage 
25 medium storing a variety of data processing programs 



readable by the data processing apparatus of the preferred 
embodiments of the present Invention. 

[0172] Information managing a group of programs stored In 
the storage medium, such as version Information and 
producer' Information, although not shown, may be also 
stored. Furthermore, Information dependent on a program 
reading side OS, such as an Icon Identifying a program, may 
also be stored. 

[0173] Data attached to each program Is also managed In 
the directory. A program for Installing a variety of 
programs onto a computer may also be stored. If a program 
to be Installed Is compressed, a decompression program may 
also be stored. 

[0174] The functions Illustrated In FIGS. 6, 7, and 9 may 
be executed by a host computer under the control of a 
program Installed from the outside Into the host computer. 
A group of pieces of Information Including the program Is 
supplied to an output device from a storage medium such as a 
CD-ROM, a flash memory, an FD, or through a network from an 
outside storage medium. Such an arrangement falls within 
the scope of the present Invention. 

[0175] A storage medium storing program codes of the 
software program performing the functions of the above- 
referenced preferred embodiments of the present Invention Is 
Installed In a system or an apparatus, and a computer (CPU 
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or MPU) of the system or the apparatus reads and executes 
the program codes stored in the storage medium. Such 
embodiments fall within the scope of the present invention. 
[0176] The program codes read from the storage medium 
perform the functions of the present invention, and the 
storage medium storing the program codes falls within the 
scope of the present invention. 

[0177] Available as storage media for supplying the 
program codes are a flexible disk, a hard disk, an optical 
disk, a magnetooptical disk, a CD-ROM, a CD-R, a magnetic 
tape, a nonvolatile memory card, ROM, EEPROM and the like. 
[0178] By executing the program codes read by the 
computer, the functions of the preferred embodiments are 
performed. Furthermore, the functions of the above- 
referenced preferred embodiments are performed in 
cooperation with the OS (operating system) running on the 
computer or another application software program according 
to the instruction of the program code. Such program codes 
fall within the scope of the present invention. 
[0179] The program codes from the storage medium are read 
into a memory incorporated in a feature expansion board in 
the computer or in a feature expansion unit connected to the 
computer. The CPU mounted on the feature expansion board or 
the feature expansion unit performs partly or entirely the 
actual process in response to the instruction from the 
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interpretation so as to encompass all such modifications and 
equivalent structures and functions. 
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